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AMENDMENTS TO THE CLAIMS 





1-23 (Cancelled) 

(Currently Amended) A method for adaptive ly duplexing transmissions in a 
communic^on linV using a time division duplexing schemtJ wherein transmissions are 
communicate^ in an uplink direction during uplink time slo :s and wherein transmissions are 
communicated fij a downlink direction during downlink time slots, comprising the steps of: 

(a) \ d e t e nnining prgdicting an uplink baidwidth requirement and a downlink 
bandwidth raquirement of the communication linlr, wherein the uplink and downlink 
bandwidth req^ements are determined using associated and respective uplink and 
downlink bandwid^ utilization parameters; 

(b) calculating an uplink/downlink bandwidth requirement ratio based upon 
the uplink and downlir^ bandwidth requirements of the link; 

(c) allocatin^pliiik and downlink time slots in a frame in response to the 
calculated uplink/downlinki^andwidth ratio; and 

periodically enabling uplink transmiskons during the allocated uplink time slots and downlink 
transmissions during the allocated do^ralink time slots. 

25. (Previously Presented) The method of Claim 24, wherein the uplink and downlink 
bandwidth requirements are initially determmed when the : ink is installed in the comniunication 
system. 

26. (Previously Presented) The metho^of Claim 24, wherein the uplink and downlink 
bandwidth requirements are detennined by periodically nonitoring the bandwidth utilization 
parameters for uplink and downlink tiransmissions in\he co nmuni cation link. 

27. (Previously Presented) The method of cWm 24, wherein the uplink and downlink 
bandwidth requirements are detemiined by periodically monitoring requests for uplink and 
downlink transmissions in the communication link. 

28. (Previously Presented) The method of Claun 24, wherein the bandwidth 
requirements are periodically detennined and the associared uplink/downlink bandwidth 
requirement ratio for the link is periodically updated, and wherei^he uplink and downlink time 
slot allocations are updated periodically in response to tho update(\uplink/downlink bandwidth 
ratio. 
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2\ (Previously Presented) The method of Clain 28, wherein the uplink and downlink 
band^dth requirements are periodically detenninei by continuously monitoiing the 
transnu^ions in the communication link. 

30. (PJ^viously Presented) The metfiod of Clai n 24, wherein the uplink and downlink 
bandwidth r^uirements vary depending upon the type of service provided over the 
communicationsjink. 

3 1 . (Previously Presented) The method of Clai n 24, wherein the uptink and downlink 
bandwidth requirenibnts vary depending upon the type of user of the commimication link- 

32. (Previously Pretented) The method of Claim 24, wherein the communication link 
comprises a wireless coimnunlcation link, 

33. (Previously Presented) The method of Clai n 24, wherein the uplink and downlink 
time slots arc dynamically allocated using a frame-based lime slot allocation approach. 

34. (Previously Presented) \ The method of Cliim 33, wherein a frame comprises 
time slots, and wherein the frame-BMed time slot allocation approach comprises allocating a first 
number Nj time slots (where N is greater than or equal '«o Nj) for downlink transmissions only, 
and allocating the remaining //? time sloks for uplink tranj missions only (where N2 equals N-Nj). 

35. (Previously Presented) The imethod of Ch,im 33, wherein a frame comprises N 
time slots, and wherein the frame-based timeSslot allocation approach comprises allocating a first 
number Nj time slots (where N is greater thaaSor equal 0 Ni) for downlink transmissions only, 
and allocating the remaining Nj time slots for bon^ uplinl: and downlink transmissions (where Nz 
equals N-Nf). 

36. (Previously Presented) The method ofVChdm 33, wherein a frame comprises N 
time slots, and wherein the frame-based time slot allocaloTO approach comprises allocating a first 
number N/ time slots (where //is greater than or equal UvNi) uplink transmissions only, and 
allocating the remaining N2 time slots for downlink transi aisWns only (where N2 equals N-Ni), 

37. (Previously Presented) The method of CI; dm 3\ wherein a frame comprises N 
time slots, and wherein tlie frame-based time slot allocation approach comprises allocating a first 
number Nf time slots (where AT is greater than or equal to N/) for uplink transmissions only, and 
allocating the remaining N2 time slots for both uplink or downlin\ transmissions (where N2 
equals N-Nj), 
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Ste. (Previously Presented) The method of Claim 24, wherein the uplink and downlink 
baiidwidth requirements are determined using a plurality of associated upluik and downlink 
statis^cal bandwidth parameters. 

39. (previously Presented) The method of Claim 38, wherein the statistical bandwidth 
parameterkcomprise both an initial and actual set of stitistical parameters reflective of the 
bandwidth recrements of the communication link. 

40. (Previously Presented) The method of Cla 'un 39, wherein the initial set of 
y statistical parameWs are set when the communication link : s installed, and wherein the actual set 
d L of statistical paraiAeters are periodically updated as tiic uphnk and downlink bandwidth 

nmv utilization of the comnaunicati on link varies. 

(/\ 41. (Previously Presented) The method of Claim 40, wherein the initial set of 

statistical parameters are ftased upon an estimate of tbe number of users and the type of user of 
the commimication link. 

42, (Currently Amended) An apparatus for adaptivsly duplexing transmissions in a 
communication link of a wirelessScommunication system u;;ing a time division duplexing scheme 
wherein transmissions are commiMcated in an uplink direction during uplink time slots and 
wherein transmissions are communiWed in a downlink »iircction during downlink time slpts, 
comprising: \ 

(a) means for d otcmiiiuH g predicting a r uplink bandwidth requirement and a 
downlink bandwidth requirement Vf the conununication link, wherein the uplink and 
downUnk bandwidth requirements ar\ dcteraiined using associated and respective uplink 
and downlink bandwidth utili nation panuneters; 

(b) means, responsive to me detennining means, for calculating an 
uplink/downlink bandwidtii requirement fatio b£sed upon the uplink and downlink 
bandwidth requirements of the link; \ 

(c) means, responsive to tbe calcuWiig means, for allocating uplink and 
downlink time slots in a fram e in accordanceV iih the unUnk/downlink bandwidth 
requirement ratio; and \ 

means for periodically enabling uplink trarsmiWions during the allocated uplink 
time slots and downlink transmissions during die allocated^ownlink time slots. 
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(Previously Presented) The apparatus of Claim 42, wherein the uplink and 
dWnlink bandwidth requirements are determined by ]>eriodically monitoring the bandwidth 
J \ utilization parameters for uplink and downlink transmissit jns in the communication link. 

44. \ (Previously Presented) The apparatus of Claim 42, wherein the uplink and 
downllittk bandwidth requirements are detemiined by perodically monitoring requests for uplink 
and dowink transmissions in the communication link. 

45. (Pteviously Presented) The apparatus of Claim 42, wherein the determining, 
calculatingVnd allocating means comprise a computer urogram executing on a programmable 
processor. 

46. (Previously Presented) The apparatus of Claim 45, wherein the programmable 
processor is in\a cluster controller, and wherein the cluster controller controls a plurality of base 
stations in the wireless communication system, and wbjreixi one selected base station controls 
transmissions in ibe cotnmunication link. 

47. (Previousl\Present©d) The apparatus of Claim 46, wherein the communication 
link comprises a wmeless communication between the sel ^ted base station and a CPE. 

48. (Currently Amended) A method for duplexing transmissions in a cormnunication link 
using a time di vision Vluplexing scheme wherein transmissions are conmiunicated in an uplink 
direction during uplinkVime slots and wherein transmissions are communicated in a downlink 
direction during downlink time slots, comprising the step \ of: 

(a) detojpffli^ u plink and downlink bandwidth requirements in 
accordance with associated and respective quality of service session bandwidth 
parameters to establisndng an uplink/downlink bandwidth requirement ratio; 

(b) allocatina^ uplink and downlink tine slots in a frame in response to the 
uplink/downlink bandwidm ratio; and 

(c) periodically enabling uplink transmissions during the allocated uplink time 
slots and downlink transmissioois during the alloc: ited downlink time slots. 

49. (Previously Presented) Ae method of Clai m 46, wherein the uplink and downlink 
bandwidth requirements are detemiined wien the link is installed in the communication system. 

50. (Previously Presented) The method of Claim 46, wherein the uplink and downlink 
bandwidth requirements vary dependingXupon the type of service provided over the 
communication link. 

-5- 

Received from <> at 8129103 S:59:S7 PM pastern Daylight Time] 



gioos 



Appl. No. 
Ftled 



09/316,518 
May 21, 1999 





il . (Previously Presented) The method of Claim 46, wherein the uplink and downlink 
bMuiwidth requirements vary depending upon the type of us&r of the communication link, 
(CancBlled) 

70. (previously Amended) A method for monitoring and updating uplink and 
downhnk bandwidth requirements in a wireless communication system including a base station 
and at least o\e CPE, the method comprising: 

litializing the base station with an initial set of bandwidth utilization parameters, 
including first estimate of the uplink and downhik bandwidth requirements of at least 
one CPE in\ firame; 

monitoring bandwidth use by the at least one CPE and the base station; and 
updatin^ie initial set of bandwidth utilization parameters with an actual set of 
bandwidth utilizanbn parameters based on the moni :oring. 



71 . (Previously Presente 



The method of Claim 70, wherein updating the initial set of 
bandwidth ^utilization paramet^s includes determining a second estimate of the uplink and 
downhnk bandwidth requirement^f the at least one CPE. 

72. (Cancelled) 

73. (Currently Amended) A mctiiod for adaptiyeV duplexing transmissions m a 
communication linB^ using a time division duplexing scheme wherein transmissions are 
communicated in an \tplink direction during uplink time slots and wherein transmissions are 
communicated in a dowj^ink direction during downlink time slots, the method comprising: 

4elefmiBtB4 -predicting a n initial uplink bandwidth requirement and an initial 
downlink bandwidtlrrequirement of the communics tion link; 

calculating an ttutial uplink/downlink band^ddth requirement ratio based upon the 
initial uplink and initial downlink bandwidth requirements of the link; 

allocating initial uplink and downlink tim«i slots in a frame in response to the 
calculated initial uplink/dowtlliink bandwidth ratio; 

transmitting infonrLatioo^uring the initial uj jlink and downlink time slots; 
determining an actual uptnk bandwidth requirement and an actual downlink 
bandwidth requirement based on tub transmission • luring the initial uplink and downlink 
time slots; 
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cakulating an actual upJink/downliric bandvddth requirement ratio based upon the 
actual uplinK^d actual downlink bandwidth requiranehts of the link; 

allocatmg actual uplink and downlink tims slots in response to the calculated 
actual uplink/do'^link bandwidth ratio; and 

transraitting^ormation during the actual uplink and downlink time slots. 
74-77 (Cancelled) 

(Previously Presented) A tnethod for moiitoring and updating uplink and 
do^^cnhnk bandwidth requirements for a coirimmiicaticn link using a time division duplexing 
scheri^e wherein transmissions are communicated in an up ink direction during uplink time slots 
and wh^ein transmissions are communicated in a downlinl: direction during downlink time slots, 
compiisiT 

(a) determining an initial set of bandwiiith utilization parameters, wherein the 
initiafSbandwidlh utilization parameters comprise ai estunate of the uplink and downlink 
bandwio^ requirements; and 

(b\ updating the initial set of bandwidth utilization parameters witti an actual 
set of bandx^dth utilization parameters reflective oifan actual bandwidth utilization of the 
uplink and do(wnlink time slots, wherein the actual set of bandwidth parameters are 
calculated as toJlows: 



fol 



M 



wherein a^^ <l, M>1 



■(!-«,) 



and\/herein a, <1, M = l; 



and wherein U^n, D^'n comprise upli.ik and downlink filtered moments, 
respectively, of order M it an instant n. and wherein Un, Dn respectively comprise an 
uplink and downlink accul^ulated bandwidth requirement influenced by the actual 
bandwidth utilization. 

79. (Previously Presented) Tnte method of Claim 78, wherein the initial set of 
bandwidth utiUzalion parameters is pen^dicaliy updated with the actual set of bandwidth 
parameters calculated in step (b). 
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10. (Previously Presented) The method of Claim 78, further comprising monitoring 
reiv^ted transmissions, wherein the following parameteri are updated when transmissions ate 



rejt 



n+tV 



5U 




and wherein LPa, D n comprise a moving average of the uplink and downlink 
bandwmth requirements of injected sessions. 
81. (PrevioiAly Presented) Tbie method of Clam 78, further comprising monitoring 
rejected hransmissipns, wherein the following parameters are updated when transmissions are not 
rejected: 



and wherem ITft, D'n comprise a moving, average of the uplink and downlink 
bandwidth requirements of rejected sessions, 
82. (Previously PresentedV A method for monitoring and updating uplink and 
downlink baiidwidth requirements for transmissions acn^ss a commimication link in a wireless 
communication system, wherein\he transmissions occur during frames comprising N time slots 

\ . M 

wherein Ni, N2, . - . Nm are positive integers, and wherein ^N,^ = N , comprising: 

^ k-l 

(a) summing all or the uplink bandwidth requirements as follows: for each 
integer value of k between 1 andW S,^*"^ =5^H/lf^'^ ; 

(b) . summing all of theliownlink bandv\ridth requirements as follows: for each 

integer value of k between 1 and M, V''^ = Yfi-^^"^^ i 

(c) calculating an estimau^ bandv^idth allocation scheme as follows: 
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83 



(d) comparing the estimated bandwidtl. allocation scheme calculated in step 
(c)\rith the allocation scheme currently used, wherein the allocation scheme currently 
used defined as Nd, N^; and 

^e) replacing and Nu with the esiimated bandwidth allocation scheme 

calculate^ in step (c) if |jV^ - |x , wherein n comprises a pre-determined threshold. 
(Previouslif Presented) The method of Claim 82. further comprising monitoring 
rejected transmissic 
84. (Previously P\if sented) 
comprises: 

sununmg\all of the rejected uplink bandwidth requirements as follows: 
summing all\ of the rejected downlink bandwidth requirements as follows: 

calculating an exjJfected allocation scheme :is follows: 



The method of Claim 83, wherein monitoring transmissions 





I 




.R.J 







85. (Previously Presented) NThe method of Claim 84, further comprising updating the 
bandwidth allocation scheme whek the number of rejected transmissions exceeds a 
predetermined threshold. 

86. (Previously Presented) The ^ethod of Claim 85, wherein the bandwidth allocation 
scheme is updated in accordance with the folipwing: 

(a) determining if Maxis\sy) > > wherein So is a constant, if so then 

proceeding to step (b); 

(b) determining if |N^-Na|>ai, A^herein is a constant, if so then 

proceeding to step (c); 

(c) detemiining if ii^>l<i^md nV-N-S, wherein 5 is a constant, if so 

then updating the downlink allocation Na as follows: N^, 4- + 6 ; 

(d) detemiining if <N^and >a^, if so then updating the downlink 
allocation Nd as follows: ^ - 6 ; 

-9- 
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88. (Currently, 
station and at least oi 



(e) updating the uplink allocaticm Nu whenever the downlink allocation is 
update\j in either steps (c) or (d) as follows: <e- N -N^ ; and 

updating the bandwidth allocation parameters whenever the values of Nd 
and Nu aife updated. 

87. (PreviouslV Presented) The method of Claim 86, further comprising alerting the 
wireless communi^tion system if Mwl{S„\S/) >T, ^^herein T is a predetermined threshold 
value. 

lended) A method for adaptively duplexing transmissions between a base 
CPE using a scries of uplink ant I downlink frames of information in an 
adaptive time division duplexing scheme, wherein transmissions are communicated in an upUnk 
direction during uplinkWne slots and wherein transmissions are communicated in a downlink 
direction during downlink time slots, comprising: 

selecting a first service type for an uplink transmission; 
selecting a second service type for a down! ink transmission; 

redict jrig^ an uplink bandwi ith requirement that is associated with 
the selected first service typ e; 

4eleRftiftifig preoictiiig a downlink bandwidth requirement that is associated with 
the selected second service type; 

calculating an upnnk/downlink bandwicth requirement ratio based upon the 
\sp\iuk and downlink bandwidth requirements; 

allocating uplink and nownlink time slots in a frame in response to the calculated 
uplink/downlink bandwidth ratio; and 
periodically enabling uplink transmissions during the allocated uplink time slots and downlink 
transmissions during the allocated downllipk time slots. 

89. (Previously Presented) The kiethod of Claim 88, wherein the first service type is 
sensitive to transmission delays and the second service ty^e is insensitive to transmission delays. 

90. (Previously Presented) The memod of Cliim 88, further comprising comparing 
sensitivities to a transmission delay for the £irst\service t>pe and the second service type, 

91. (Previously Presented) The jnethoid of Chini 90, further comprising shifting the 

uplink/downlink bandwidth requirement ratio to reduce tie transmission delay of the first service 

type at the expense of increasing the transmission de|ay of the second service type. 

-10- 
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(Currently Amended) A meliiod for adaptively duplexing transmissions in a 
cofflflMmication link using a time division duplexing scheme wherein transmissions are 
commLcated in an uplink direction during uplink time slots and wherein transmissions are 
communi^ed in a downlink direction during downlink time slots, the method comprising: 
selecting a quality of service associated with the communication link; 
^teHfiiwftgBTgdictiQg an initial uplink bmdwidth requirement and an initial 
downlin^andwidth requirement of the communicftion link based on the selected quaUty 
of service; 

calcujWg an initial uplink/downlink bandvddth requirement ratio based upon the 
initial uplink ariB initial downlink bandwidth requirjments of the link; 

allocatingWtial uplink and downlink dm? slots in a frame m response to the 
calculated initial uiMunlc/downlink bandwidth ratio; 

transmitting irfformation during the initial uphnk and downlink time slots; 
determining anWtual upjink bandwidth requirement and an actual downlink 
bandwidth requirement b^ed on actual bandwidth utilization during the initial uplink and 
downlink time slots; 

calculating an actual Onhnk/downlink bandwidth requirement ratio based upon the. 
actual uplink and actual downlM: bandwidth requiranents of the Imk; 

allocating actual uplink Vd downlink time slots in response to the calculated 
acmal uplink/downlink bandwidth Wio; and 

transmitting information dunW the actual iiplink and downlink time slots. 

93. (Previously Presented) The mdhod of Cairn 92, wherein the initial uplink 
bandwidth requirement and the initial downlink\andwidtIi requirement split the uplink time slots 
and the downlink time slots into equal portions 

94. (Previously Presented) The method V Claim 92, wherein the initial uplink 
bandwidth requirement and the initial downlink band^dt i requirement spUt the uplink time slots 
and tiie downlink time slots into unequal portions 

95. (Previously Presented) The method of ClaiV 94, further comprUing calculating the 
actual uphnk/downhnk bandwidth requirement ratio baselVi the selected quaUty of service, 

96. (Previously Presented) The method of ClaimVz, wherein the selected quality of 
service is based on type of service and data latency requir smen 
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